Hypergravity induces expression of cyclooxygenase-2 in the heart vessels.
Cyclooxygenase-2 (COX-2), a rate-limiting enzyme for prostaglandin biosynthesis, is induced by various stimuli including mechanical stress and plays important roles in pathophysiological conditions. For example, gravitational stress has been shown to induce expression of COX-2 in bone tissues, which is essential for bone homeostasis. To investigate whether COX-2 is induced by gravitational loading in other tissues than bone, we exposed mice to hypergravity at 2G and 3G for 4 h. We demonstrate here that COX-2 is induced in the mouse heart vessels by hypergravity. Moreover, hypoxia-inducible factor (HIF)-1alpha and its downstream genes such as inducible nitric oxide synthase, vascular endothelial growth factor, and heme oxygenase-1 were induced in the heart simultaneously, while none of these genes were induced in the COX-2(-/-) mouse heart. Therefore, COX-2 induced in the heart helps protect the heart function against hypoxia under hypergravity condition through HIF-1alpha induction.